Depressive symptoms are among the most commonly measured outcomes in gerontology research and one of the most frequently used indicators of mental health for women who are caregivers to grandchildren. Identification and treatment of depressive symptoms are particularly important for grandmother caregivers as their wellbeing and daily functioning impacts the health of their families. Grandmothers raising grandchildren are more likely to have elevated depressive symptoms when compared with grandmothers who live apart from grandchildren or grandmothers living in multigenerational homes (Blustein et al., 2004; Fuller-Thomson & Minkler, 2001; Musil, Jeanblanc, Burant, Zauszniewski, & Warner, 2013; Musil, Warner, Zauszniewski, Wykle, & Standing, 2009) . Similarly, custodial grandmothers exhibit depressive symptoms at a higher rate than the general population of women (Whitley, Kelley, & Lamis, 2016) . Grandparents with elevated depressive symptoms are more likely than their nondepressed counterparts to report stressful experiences in their caregiving situations (Izquierdo et al., 2015) , which may further affect their experience of symptoms.
While the screening assessment data, primarily from the Center for Epidemiologic Study-Depression (CES-D) Scale, suggests that custodial caregiver grandmothers experience depressive symptomatology at a relatively higher rate than other women of the same age (Blustein et al., 2004; Musil et al., 2013; Radloff, 1977) , there is little data validating their CES-D symptom appraisals with other mental health indicators, including provider diagnoses of depression or self-report of depression as a health problem. Further, despite the current emphasis on self-management of health problems, few, if any, reports exist examining 1) whether grandmothers who have elevated CES-D scores perceive their depressive symptoms to be indicative of an illness, receive any treatment, engage in self-management for their depressive symptoms, or report that depressive symptoms affect caregiving, and 2) whether those outcomes differ by their caregiving responsibilities for grandchildren. Therefore, this secondary analysis examined the mental health of grandmothers by caregiver status to grandchildren (custodial grandmothers raising a grandchild, grandmothers living in a multigenerational home or grandmothers living apart from a grandchild under age 16), and compares CES-D scores (Radloff) with provider diagnoses of depression, the grandmothers' self-report of depression, and their perceptions, management and caregiving consequences of their depressive symptoms.
BACKGROUND
Depressive symptoms are often reported as a problem for custodial grandmothers compared to other women their age (Blustein et al., 2004; Kelley, Whitley, Sipe, & Crofts Yorker, 2000; Minkler et al., 1997; Moorman & Stokes, 2014; Musil et al., 2013; Strawbridge, Wallhagen, Shema, & Kaplan, 1997; Whitley et al., 2016) . The stress associated with day to day efforts of raising grandchildren coupled with the extended family situations that necessitate assuming primary care to grandchildren place custodial caregiver grandmothers at elevated depression risk compared to non-caregivers to grandchildren (Blustein et al., 2004; Whitley et al., 2016) . Further, many custodial grandmothers report poor self-rated health, which often co-exists with depression (Callahan, Hui, Nienaber, Musick, & Tierney, 1994; Hughes, Waite, et al., 2007; Marken & Howard, 2014; Whitley, Kelley, & Sipe, 2001) . By contrast, grandmothers who co-reside in a multigenerational home with a grandchild and the grandchildren's parents typically live in the grandmother's home (Choi, 2003) due to the parents' personal situation (job loss, divorce, financial problems, single parent, teen parent). Grandmothers in multigenerational homes report different stresses than non-caregivers or those raising grandchildren, have more instrumental support, and may be less prone to depressive symptoms (Musil, Jeanblanc, Burant, Zauszniewski, & Warner, 2011) .
Women aged 40-59 years have a depressive symptom prevalence of 12.3%, while women aged sixty and above have a prevalence of 7.1% (Pratt & Brody, 2014) , however, 25% of depressive symptoms may be under-reported to health care providers (Bell et al., 2011) . Among grandmothers raising grandchildren, the prevalence is estimated to be about 25% (Minkler et al., 1997) , but there is limited information about depression treatment. The under-identification and undertreatment of health problems, both physical and emotional, may be especially problematic for individuals who have limited access to health care, a common challenge for caregivers who face competing demands on their time (Carr, 2009; Washington, Bean-Mayberry, Riopelle, & Yano, 2011; Whitley, 2015) . For example, grandmothers who had recently begun raising grandchildren were less likely to get cholesterol and cervical cancer screening or influenza vaccines, especially in the first year of caregiving (Baker & Silverstein, 2008) . Whether this extends to other self-management behaviors related to depressive symptoms or whether there are differences in self-management by grandmothers based on their caregiving status to grandchildren has not been examined. Further, depression affects the emotional and physical functioning in caregiving and the ability to perform activities of daily living (ADLs) (Young, Parsons, Stein & Kringelbach, 2015) , functions that are especially relevant to grandmothers with caregiving responsibilities to grandchildren.
IDENTIFYING AND EVALUATING DEPRESSIVE SYMPTOMS: SELF-REPORT AND CLINICAL DIAGNOSIS
The Center for Epidemiologic Studies Depression Scale (CES-D) is a well-used depression screening tool with psychometric properties that are not significantly influenced by age, cognitive or physical impairment, disease, or gender when used with community-dwelling older adults (Dmitrieva et al., 2015; Lewinsohn, Seeley, Roberts, & Allen, 1997) . It provides ranges of scores that correspond with degrees of likelihood of clinical depression (Courtin, Knapp, Grundy, & Avendano-Pabon, 2015; Haringsma, Engels, Beekman, & Spinhoven, 2004; Lewinsohn et al., 1997; Radloff, 1977) . A number of studies examining depressive symptoms in community dwelling adults have used the 20-item CES-D score ranges to classify individuals as low risk (b16), at risk, (16) (17) (18) (19) (20) (21) (22) and high risk (≥ 23) for clinical depression (Husaini, Neff, Harrington, Hughes, & Stone, 1980; Radloff, 1977) . While CES-D ranges and cutoffs provide some general guidelines for evaluating depression risk and the need for mental health referral for community dwelling adults, their value is in the sensitivity and specificity of their assessment. The CES-D is considered sensitive to screening for major depression, but loses its sensitivity in detecting minor depression (Lyness et al., 1997) . For example, using an at-risk cut off score of 17, rather than 16, may be more sensitive for rural samples (Husaini et al., 1980) . Others suggest that a score of 23 may over-identify individuals as high-risk for depression, and thus Haringsma, Engels, Beekman and Spinhoven (2004) reported that a score of 25 has better sensitivity and positive predictive value for major clinical depression rather than a score of 23 or greater (Haringsma et al., 2004) .
Evaluating the validity of self-report with the cut-offs of screening tools, Sanchez-Villegas and colleagues (Sanchez-Villegas et al., 2008) compared self-report and provider diagnosed depression. They found that only 74% of those who self-reported depression had providerconfirmed depression upon clinical interview with a psychiatrist (time frame not reported), and that 81% of those who reported they did not have depression were true negatives (thus 19% of those who said they were not depressed were diagnosed as depressed). These findings add some credibility to the validity of self-report, but the 19-26% discrepancies between self-report and provider diagnosis require investigation given their implications for treatment and self-management.
CONCEPTUAL FRAMEWORK
The Self-Regulation Model (SRM) or Common Sense Model of Illness (Leventhal, Diefenbach, & Leventhal, 1992 ) provides a general framework for understanding how individuals might evaluate and manage their symptoms. This model captures the layperson's understanding of their bodily changes, or symptoms (Hale, Treharne, & Kitas, 2007; Leventhal et al., 1992; Haug, Musil, Warner, & Morris, 1997 , 1998 Moss-Morris et al., 2002; Weinman, Petrie, Moss-Morris, & Horne, 1996) and focuses on five domains of a symptom: identification of a symptom as an illness, causes of the symptoms, time line of how long disease will last (seriousness), consequences of the symptom or condition, and curability/controllability (what they do about it). These domains are relevant since older adults' perceptions of their illness are associated with their health outcomes (Petrie, Jago, & Devcich, 2007) .
Although originally developed to describe physical illness, the SRM model and domains have been found to be applicable to measure illness perceptions in mental health as well (Baines & Wittkowski, 2013; Fortune, Barrowclough, & Lobban, 2004) .
Given the applicability of the Self-Regulation Model to mental health, we evaluated grandmothers' report and management of depression and depressive symptoms, perception of depression as an illness, perceptions of seriousness and controllability, and consequences of depression. We further evaluated whether there were differences in these based on their CES-D risk group categorizations and their caregiving status to grandchildren (grandmothers raising grandchildren, grandmothers in multigenerational homes, or non-caregivers to grandchildren). Based on the existing literature, we expected to find differences in the rates of depressive symptoms between groups (Blustein et al., 2004; Fuller-Thomson & Minkler, 2001; Musil et al., 2013) and we expected that there would be differences in symptom management between grandmothers in the caregiving groups (Baker & Silverstein, 2008; Carr, 2009) .
METHOD

DESIGN
This was a secondary analysis of data from the fifth wave of an IRB approved longitudinal study that examined the health and well-being of Ohio grandmothers based on their caregiving status to grandchildren. At this time wave, we added questions compatible with the SelfRegulation Model (Leventhal et al., 1992) in order to capture participant's perceptions about their depressive symptoms and their selfmanagement efforts. These findings have not been reported elsewhere.
SAMPLING
Grandmothers in the baseline sample were recruited in 2001-2002 using random digit dialing (RDD) conducted by a university-affiliated survey research center, with supplemental convenience sampling of grandmothers living with grandchildren (Musil et al., 2011) . We contacted by phone those grandmothers who had been screened and were considered to be eligible based on the RDD process and who indicated an interest in learning more about the study; grandmothers recruited by convenience methods contacted us by phone or postcard if they were interested in learning more.
Here, we present data from the 335 women who participated at Time 5, when we incorporated questions derived from the SelfRegulation Model. At each time point (yearly for 3 years and 2-2.5 years for Times 4 and 5), grandmothers were categorized by their current caregiving status to grandchildren; at baseline, all participants had grandchildren who were 16 years of age or younger. At Time 5, 335 grandmothers participated: 100 custodial caregivers raising one or more grandchildren without the children's parent(s) in the home; 45 grandmothers living in multigenerational homes with at least one parent of a co-resident grandchild; 190 grandmothers who did not live with grandchildren but lived within 1 h of their home. Of the original sample of 485 grandmothers, 75% were recruited through RDD and 25% by convenience methods; 100% of non-caregiver grandmothers, 93% of multigenerational and 39% of primary, custodial caregivers were recruited through RDD, with a baseline response rate of 73% (Dillman, Smith, & Christian, 2000) . Further description of the sample at prior time points can be found elsewhere (Musil et al., 2013) .
MEASURES
All participants provided written informed consent, and data were collected using mailed questionnaires (Musil et al., 2011) formatted for self-administration (Dillman et al., 2000) .
CES-D rated depressive symptoms were measured with the CES-D scale (Radloff, 1977) . Individuals rated themselves on 20 items that ask how often they felt a certain way over the past week (on a scale from rarely to most or all of the time). Scores for individual items were summed into a composite score. Scores between 0 and 15 were considered to indicate low risk of depression, 16-24 are considered at risk, and scores 25 and above are considered to indicate probable clinical depression (Haringsma et al., 2004) . Individuals who scored above 30 were contacted by phone and notified of elevated scores and to advise that they consult with their primary care providers. Additional resources such as referrals to local mental health agencies and United Way's First Call for Help phone number were provided if needed; most such grandmothers were receiving treatment. The CES-D measure has excellent reliability, with study alphas ranging from 0.91 and 0.92 over time waves.
Provider diagnosis of depression was evaluated by a single dichotomous item located on a list of health conditions, in response to the prompt, "Has a physician ever told you that you have depression?" Self-reported depression was obtained by a positive response to a question asking if in the past year they experienced any depression or other mood disorders, located in a list of 12 specific health conditions, such as high blood pressure, diabetes, and arthritis. If respondents answered yes to a question, they were asked to report on four of the five criteria suggested by Leventhal and others (Leventhal et al., 1992) . Given the mailed response format, we abbreviated the number of domains to reduce respondent burden. Thus, they reported whether they considered depression an illness (yes/no); whether they thought the condition was serious (serious, maybe serious, not serious); what, if anything, they did anything about it (open ended); and how their symptoms affect them on a day to day basis (open ended). We did not ask them the presumed cause of the health condition.
Current caregiving status to grandchildren was confirmed at each time point via pre-questionnaire phone call, validated with a matrix of questions about who lives in the household, how family came to live together, who has responsibility for raising grandchildren, whether parents live in the home, and open ended questions.
DATA MANAGEMENT AND ANALYSIS
All questionnaires were reviewed upon their return for completeness. Demographic and CES-D data were then entered into a database using double data entry, cleaned and assessed for normality. CES-D reliability was calculated and scores were categorized as falling in the low risk, at risk and high risk groups (Radloff, 1977; Haringsma et al., 2004) . Text data about what participants did to self-manage and how the symptoms affected them were entered as string variables. Selfmanagement of symptoms was thematically coded for 9 different types of self-management interventions, such as "take medications," "engage in activity," "pray" or "call or see doctor," and then confirmed by another project staff. The effects of depression on caregiving were coded by project staff as having no effect (e.g.: "does not affect"), emotional effects (e.g.: "I am overly sensitive at times"), or instrumental effects (e.g.: "I don't do as much or get in my family's problems as much"), based on the work of Young et al. (2015) . Inter-rater reliability for these reached 90%. Analysis included descriptive statistics, chi-square, and analysis of variance (ANOVA).
RESULTS
DEMOGRAPHICS
Race was dichotomized into "white" and "non-white," education was dichotomized into less than high school (HS) or high school or greater, and employment was split into unemployed or working full or part-time. Over 50% of the sample was married. Grandchild ages ranged from 4 months to 22 years. Primary custodial and multigenerational home grandmothers lived with up to 8 grandchildren. Primary, custodial caregiver grandmothers were likely to be significantly younger than grandmothers in the other groups. Women who were unemployed, had not completed high school and were younger were more likely to be in the higher depression risk group (Table 1) .
CES-D DATA
The mean CES-D score for the entire sample was 13.3 (Table 2) . Analysis of Variance (ANOVA) tests revealed significant differences between grandmother caregiver groups, with non-caregivers having significantly lower scores (F (2105) = 14.84 p b 0.001). When categorized by depression risk, 225 grandmothers were in the low risk group, 53 in the at-risk group, and 57 were in the range of probable major depressive disorder/clinical depression. A comparison of caregiver risk status by caregiver groups was not significant.
PROVIDER DIAGNOSIS OF DEPRESSION
Roughly one third (n = 109) had been diagnosed with depression at some time. There were no significant differences between caregiver groups in the likelihood of being diagnosed with depression. There was an association between provider diagnosis and CES-D risk group: 20% of low risk, 41.5% of medium risk, and 74% of those at high risk had been diagnosed with depression (F (2, 335) = 62.02, p b 0.001).
SELF-REPORT OF DEPRESSION
Over one third of grandmothers (n = 116) self-reported problems with depression or other mood disorders. There was a trend toward, but were no significant differences, between caregiver groups in the likelihood of self-reported depression (X 2 (2, 335) = 5. 20, p = 0.07);
42% of grandmothers raising grandchildren, 40% of those in intergenerational homes, and 29.5% of non-caregivers self-reported depression.
CORRESPONDENCE BETWEEN CES-D SCORES WITH PROVIDER AND SELF-REPORTED DEPRESSION
Those who self-reported depression (n = 116) had higher CES-D mean scores: 21.6 (11.8) compared to mean scores of 8.9 (8.0) for those who did not (t = 11.6, p b 0.001) (not shown).
As shown in Table 3 , more grandmothers reported they had depression than were diagnosed with it: 82% of those who self-reported (n = 116) depression had been diagnosed with it (n = 95). Importantly, 46 grandmothers had at-risk (n = 31) or high risk (n = 15) CES-D scores but had not been diagnosed (Table 2) , and of those, 15 self-reported being depressed (not shown).
SELF-MANAGEMENT
Of the 116 grandmothers who self-reported as having depression, 115 answered all questions about their perceptions of their depression and caregiving consequences (Table 4) .
ILLNESS LABEL
Two thirds of those who self-reported depression (66%, n = 76) considered their depression to be an illness. There were differences in illness perception by provider diagnosis (X 2 (1115) = 12.3, p b 0.001),
but not by caregiver or depression risk group. Those who had been diagnosed with depression were more likely to consider their depressive symptoms an illness.
SELF-PERCEIVED SERIOUSNESS OF DEPRESSION
Of the grandmothers who self-identified as having depression, there were significant differences between CES-D risk groups in the perceptions of seriousness (X 2 (4, 115) = 13.34 p b 0.05), but there were no differences in perceptions of seriousness by grandmother group (X 2 (2, 115) = 3.90, p = 0.42). Those who had been diagnosed with depression were not more likely to consider it to be serious (X 2 (2115) = 2.79, p = 0.25). Nearly half (46%) of those who selfreported depression were in the medium/high risk CES-D group and considered their depression maybe serious/serious (n = 53).
SELF-MANAGEMENT OF DEPRESSION
Most women (99/115, 86%) who self-identified as having depression did something about it. There were differences in selfmanagement of depression/symptoms by provider diagnosis (X 2 (1115) = 17.97, p b 0.001), but not grandmother caregiver group or by risk group (X 2 (2115) = 4.89, p = 0.09). Those who had been diagnosed with depression were more likely to do something about it. Self-management strategies are reported in Table 5 . Medication (unspecified as to whether prescription or over-the-counter) was the most prevalent intervention women took to manage their depression, followed by calling or seeing a doctor, prayer, and counseling. Of those who identified they did something for their depression, 28% reported they did more than one thing to manage their depression; of those, the majority reported they did something in addition to taking medication. They reported they took medication and saw a doctor, talked with a healthcare provider, or prayed/sought help from a higher power. Over 70% of the grandmothers took medication, and about 16% reported they called or saw a doctor to manage their depression. Nonmedical interventions utilized included prayer, counseling, doing an activity, alternative therapies, and positive thinking, with prayer being the most prevalent at 13%.
For example, several grandmothers shared more information about their depression and their strategies for coping with it. One said " [I] tell myself to get on with life. I don't have time for this." Another, " [I] fight it, force myself to continue to go on -be active". Some of them saw their depression as a transient condition. "This is a temporary condition due to the death of my mother in June and my husband in December. I take medication when I need it."
EFFECT OF DEPRESSION ON CAREGIVING
Grandmothers with the highest CES-D scores reported more effects on instrumental aspects of caregiving and perceived their symptoms as more serious (see Table 4 ). There were no differences in effects on caregiving by grandmother caregiver group. Examples of instrumental effects include: "At times [my depression] makes me so tired I have less energy than I would like to have to do activities/have grandchildren ⁎ p b 0.05.
Table 2
Indicators of depression by caregiver and risk group.
Caregiver group CES-D risk group
Total (n = 335)
High-risk (n = 57) 
over." Another shared she is affected by her depression "not a daily basis. But, sometimes very much affected." "Cannot do anything." Examples of emotional effects include: "I may get grumpy." Another shared "As long as I take [my] meds, I'm ok. If I try to stop it I become moody, agitated, emotional." DISCUSSION This paper draws from the Self-Regulation Model (Leventhal et al., 1992; Hale et al., 2007) to describe the perceptions of grandmothers about their depressive symptoms, whether they have received a diagnosis from a healthcare provider, and what they do to self-manage it. The self-regulation model is useful for both mental health practitioners and primary care providers because it offers insights into how individuals view their symptoms, which may not reflect symptom severity as appraised by clinicians (Baines & Wittkowski, 2013; Fortune, et al., 2004 . Further, given the number of primary care providers who are the only point of mental health treatment for individuals experiencing depressive symptoms, the model offers additional yet concise questions for exploring the nature of depressive symptoms and approaches for supporting self-management. For researchers, the model is useful for predicting how individuals may respond to their symptoms and, potentially, for tailoring mental health interventions.
About one third of the grandmothers in our study have been diagnosed with depression. A majority (82%) of the women in our study who reported they were depressed were taking medication. This is consistent with the literature, which indicates that of the patients who want treatment for their depression, most have knowledge about antidepressant medications, and many prefer counseling (DwightJohnson, Sherbourne, Liao, & Wells, 2000) . Other promising research in this area suggests that older adults with depression or anxiety may prefer to have their religious beliefs or practices incorporated within evidence-based therapeutic counseling sessions (Stanley et al., 2011) . Rapp, LaCroix & Shumaker (2016) advocate that regardless of the severity of late life depression, efforts to identify and treat it should be made due to the negative impact on older women.
We expected that grandmothers who were primary, custodial caregivers would be more likely to consider depression as an illness and be more apt to engage in self-management of their depressive symptoms. In general a person's understanding and experience of depression is highly subjective and individualized (Cornford, Hill & Reilly, 2007) and believed to be context dependent. We thought it possible that recognition of the importance of their role as primary caregiver for their grandchild would motivate primary caregiver custodial grandmothers to interpret their depressive symptoms more seriously, and to engage in self-management to keep themselves mentally healthy so that they could continue to provide care for the grandchild, despite some evidence that caregiving could interfere with self-management (Baker & Silverstein, 2008) . Instead, we found no differences in selfmanagement across groups: all grandmothers were equally engaged in self-management of their symptoms. Thus, although research shows that the presence of depression may prevent the activation that is critical for self-management (Chen, Mortenson, & Bloodworth, 2014; Hibbard, Mahoney, Stock, & Tusler, 2005) , these grandmothers appear to be motivated to perform self-management activities aimed to reduce their depressive symptoms. Indeed, patient activation that is integral to self-management refers to the degree to which one possesses the knowledge, motivation, skills, and confidence to engage in selfmanagement (Hibbard, Mahoney, Stockard, & Tusler, 2005) . Table 3 CES-D scores, provider diagnosis, and self-report of depression. The fact that prescribed medication use was the most commonly endorsed form of self-management in the sample is both reassuring and telling. Our findings suggest that there is not always concordance between grandmothers' perception of their own state of mental health (e.g., depression) and a provider-diagnosis of depression. This may have important implications for the use of self-management strategies that do not involve the use of prescribed medications. Additionally, the use of non-pharmacological interventions such as prayer (reported by 13% of our sample) offers self-management options for women with perceived as well as diagnosed depression. It is also noteworthy that participants identified medication use, seeking counseling and contacting a doctor or physician as discrete strategies for handling depressive symptoms. These self-management strategies most frequently used by the grandmothers are skills that reflect both self-help and helpseeking behaviors, which constitute their personal and social resourcefulness (Zauszniewski, 2012) . Resourcefulness is a collection of personal and social skills that are believed to be learned formally (i.e. through intervention) or informally (e.g. through personal experiences) as was the case for these grandmothers (Rosenbaum, 1990; Zauszniewski, 2012) . In addition, some grandmothers used skills that support a newly conceptualized third dimension of resourcefulness, spiritual resourcefulness (Zauszniewski, in press ).
This study provides insights for healthcare providers as to which women are more likely to consider their depression an illness and to self-manage their depression. While there were no differences by caregiver group in likelihood to report depression, illness perception, diagnosis, or self-management of depressive symptoms, women in the low and high CES-D risk groups were most likely to take action to selfmanage their depression. Longitudinal analyses could shed light on whether self-management efforts reduce the effects of depression, and whether some in the low-risk group are in fact effectively managing symptoms.
Most reports rely on CES-D data, which is very useful, but there may be more sensitive measures (Rush et al., 2006 ) . Additional respondent detail also would expand our understanding of the extent to which depressive symptoms interfere with daily life and help to plan interventions to support grandmothers in their caregiving roles. From the data we do have, we know that grandmothers with higher levels of risk for depression and self-reported depression were also more likely to report problems with daily life activities as well as their caregiving responsibilities.
Further research is needed to determine how and when decisions to seek care for self-perceived depression are made, why some individuals who score in the high risk category do not view themselves as depressed, and how best to support these women in identifying the need for intervention. There may be personal or structural barriers for access to treatment. Reluctance to seek treatment may be compounded by perceived stigma of having mental health problems. Some research suggests that older adults are less likely than younger adults to report depression due to stigma associated with the diagnosis and therefore, may have undiagnosed and untreated clinical depression (Conner et al., 2010) . Furthermore, it raises possible concerns that a mental health diagnosis would result in removing the grandchild from the grandmother's care.
This study reinforces the importance of identifying and addressing the mental health needs of grandmothers who are caring for their grandchildren. Health providers should pay attention to the grandmothers' perceptions and expressions of depression even if mental health assessments or diagnostic tools are not indicative of depression. Providers can help to empower grandmother caregivers and their families by encouraging self-management techniques to combat feelings of depression and help grandmothers to identify strategies to care both for themselves and those in their care.
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